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Fire, hollow......64

open .    .   ,.    ......      64

Flour or bean meal     .    .   99, 100
Fluted reamers .    .   128-131,139

Flux, welding.....12

Furnaces, description, uses,

heat, treatment    .    .     15-19

grate-bars in.....      16

fuel for.......17

cost of.......19

heating in......64

Further reduction in temper     70

(las flame, heating in    65, 77, 143
Gas stove, heating on      .    .      69

Gauges.....29, 90, 91

Gimlets.....132, 133

Gouge bits     ....      132, 133
Grain of steel, illustrations,

opposite pages     .    .    . 6, 20

natural bar.....       6

refined   .........        6

burnt.......       6

Grain and strength, how to

test.......      19

Grate bars in furnaces, illus-
tration    .....16, 18

Half-round reamers    .    . 130,132
Hammer refining    ....      33
Hardening, from boiling tem-
perature ....   42, 43, 46
repeated     ....   36, 44, 4 5

throughout.....83

at strict line .... 83-88
partial . . . 83-88, 102-104
superficial 21, 22 (foot note)
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engraved dies a second time     95

! larclening art, knowledge of     52

Hardening and tempering    .      51
11 ardened steel occupies more

space.......     88

Hardness of cutting tools    .    148
Heat, effects of, illustrations

opposite......      20

high........      13

charcoal, a bad conductor of    68

Pages

irregular......      13

lowest best      .....      13
methods of applying    .    .      64

soaking.....8, 12, 139

variations in.....13

Heating in oil    .    .    .    .     71-73

dangers of*......73

Heating.......10

for forging.....10-14

for hardening ,    .    .    .     10-14

for tempering ....     10-14

Heating in boxes       64, 68, 77, 86

88, 90, i or, 106, 107

in furnaces.....64

in lead.....64, 83, 104

in gas flame . . . 65, 77, 143
in candle flame . . . 65, 77
in jaws of tongs ... 65, 77
in nicked iron bar ... 65
in iron pipe 22 (foot note), 65
114, 115, 136, 137
in sheet-iron pan ... 87
on piece of iron .... 133
between two heated bars . 77
High heat, in forging ... 15

Hobs......59, 60, 113

Holes near edges   .    .    .    .    101

filling with loam ....    102

Hollow fire    ....   64,65,75

I low to test grain and strength   19

Intense cold has unfavorable

effect.......     63

Immersion, mode of   .    .    .     74

Iron ring.......    133

Irregular heat.....      13

Key way with sharp angles . 106
Key ways in cutters ... 58
Knowledge of the hardening

art.......51, 52

Lampblack......129

Lathe centers.....128

Lathe mandrel, speed,of . . 148
Lathe tools , . . . 141, 145
Lead, how to cool it down . 129
Lead heating, 64, 83, 104, 129-132
134-139